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Abstract
Background: The association between sexual and physical abuse and subsequent depression is well-established,
but the associations with specific depressive symptoms and sex differences remain relatively understudied. We
investigated the associations of sexual and physical abuse with depressive symptoms in men and women in a large
population cohort.
Methods: Observational study based on 151,396 UK Biobank participants. Exposures included self-reported
experiences of childhood physical abuse and sexual abuse. Mid-life outcomes included current depressive
symptoms score, individual depressive symptoms, and lifetime depression. We used logistic regression to test
associations of childhood sexual/physical abuse with depressive outcomes.
Results: Recalled childhood sexual and physical abuse were both associated with current depressive symptoms
score in adults. Results for individual symptoms-based analyses suggest that sexual and physical abuse are
associated with all depressive symptoms, particularly suicidal behaviours. The associations between lifetime
depression and sexual/physical abuse were not fully explained by current depressive symptoms score, indicating
that these findings may not be fully attributable to recall bias. There was no indication of differential risk for specific
depressive symptoms among men and women.
Conclusions: Sexual and physical abuse are robust risk factors for depression/depressive symptoms regardless of
sex. Higher risk of suicidal behaviours associated with childhood sexual/physical abuse are of particular concern.
Longitudinal research into sex-specific associations for individual depressive symptoms is required.
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Background
Early-life experiences can have long-term effects on
health across the lifespan [1]. Sexual abuse and physical
abuse are strongly associated with depression [2–5].
These types of abuse are highly prevalent [6, 7] and are
associated with depression onset, suboptimal treatment
response and poor prognosis [8–12]. Current depressive
symptoms may magnify or otherwise alter the recall of
early events [13]. However, retrospective self-reporting
of abuse by adults has been found to be reliable [14].
Sexual abuse and physical abuse are not reported more
often during a depressive episode [14]. Despite extensive
literature documenting the association between child-
hood sexual/physical abuse with adult depression, there
are relatively few studies on effects on individual depres-
sive symptoms and potential sex differences.
Previous studies have reported association between
abuse and suicidal behaviours in individuals with or
without depression [15–18]. Meta-analyses of adults and
young people report that sexual abuse and physical
abuse are associated with two- to three-fold increased
risk for suicide attempts [19, 20]. There are fewer studies
of associations between sexual/physical abuse and other
depressive symptoms. One study of homeless women
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suggested that sexual and physical abuse are associated
with low self-esteem [21]. Evidence also suggests that
sexual and physical abuse are both associated with in-
creased appetite, weight gain, and hypersomnia in adults
[22]. Studies of individual depressive symptoms are lack-
ing. Studying symptom-level associations is important
because depression is a phenotypically heterogenous
condition. Symptom-level associations may provide clues
to mechanism of effect.
Depression is more common in women than men [23]
but the role of biological sex in the association between
sexual/physical abuse and depression is unclear. It is
possible that sex may have no mechanistic role beyond
higher rates of victimisation among females [24]. On the
other hand, it is possible that sex-specific physiological
responses to sexual/physical abuse may influence risk for
mental health disorders among adults [25]. For example,
stress-response pathways may not be the same in both
sexes such that the effects of immune activation may be
greater in women than men [26]. Revealing a common
pattern of sex-specific adversity-related symptoms may
be clinically beneficial when considering the most appro-
priate treatment option for depression. We know of no
population-based studies examining associations be-
tween sexual/physical abuse and individual depressive
symptoms in men and women. While a number of stud-
ies from the UK Biobank have examined the association
between childhood adversity and depression [27–31], no
studies from this sample have investigated the effects of
childhood sexual/physical abuse on individual depressive
symptoms, and potential sex differences for these
associations.
Using the UK Biobank, we explored associations of
childhood sexual and physical abuse with individual de-
pressive symptoms in adults. In particular, we tested (i)
the strength of associations before and after adjusting
for potential covariates; (ii) the consistency and potential
sex differences in these associations by assessing the ef-
fect of sexual and physical abuse in both men and
women; and (iii) we attempted to minimise the possible
impact of recall bias by controlling for current depres-
sive symptoms in associations between sexual/physical
abuse and lifetime depression.
Methods
Description of cohort and sample
The UK Biobank is a long-term UK-based study com-
prising over 500,000 participants aged between 40 and
69 at baseline, recruited from 22 assessment centres
across the United Kingdom between 2006 and 2010 [32].
Informed consent was obtained from participants at
recruitment. The UK Biobank contains results of clinical
examinations, assays of biological samples, self-reported
health behaviour, genome-wide genotyping, and is
supplemented by linkage with electronic health records.
Details of the UK Biobank resource can be found at
www.ukbiobank.ac.uk. UK Biobank received ethical ap-
proval from the National Health Service National Re-
search Ethics Service (reference 11/NW/0382). The
current analyses were conducted under approved UK
Biobank project no. 26999.
The risk set for our analysis comprised 155,223 unre-
lated participants who answered questions regarding
childhood sexual and physical abuse in 2016–2017
(Fig. 1). Of these individuals, 152,447 had data on
current depressive symptoms and 151,396 participants
had complete data for exposure, outcome, and covari-
ates. The complete cases formed the basis of our main
analysis.
Assessment of childhood sexual and physical abuse
Childhood sexual and physical abuse were assessed in
2016–2017 using an online mental health questionnaire
which included information on childhood adversity.
Childhood experiences were assessed using the Child-
hood Trauma Screener [33]. The questionnaire consists
of five-point Likert scale items: zero (never true), one
(rarely true), two (sometimes true), three (often true),
and four (very often true). We used threshold values de-
rived from the validation study [33] to define presence/
absence of sexual and physical abuse. Sexual abuse refers
to being sexually molested by someone and was defined
as: 0 = never true; and 1 = rarely/sometimes/often/very
often true. Physical abuse refers to being hit so hard by a
family member that it leaves bruises or marks and was
defined as 0 = never/rarely true; and 1 = sometimes/
often/very often true.
Assessment of current depressive symptoms in adulthood
Depressive symptoms over the past two weeks were self-
assessed in 2016–2017 using the Patient Health Ques-
tionnaire (PHQ)-9 as part of the online mental health
questionnaire. PHQ-9 scores the nine DSM-IV criteria
for depressive symptoms (anhedonia, psychomotor
change, change in appetite/weight, fatigue, sleep disturb-
ance, low mood, concentration difficulties, low self-
esteem, suicidal behaviours) as zero (not at all), one (sev-
eral days), two (more than half the days) or three (nearly
every day) [34]. A binary variable was created for each of
the nine symptoms (0 = not at all/several days, 1 =more
than half the days/nearly every day) [34].
We summed the nine individual items to create a total
score (0–27) and used a cut-off score of 10 or more to
indicate current depressive symptoms [34, 35]. A meta-
analysis of over 17,000 participants found that the com-
bined sensitivity (88%; 95% CI = 83–92%) and specificity
(85%; 95% CI = 82–88%) of PHQ-9 for detecting major
depression was maximised at a cut-off score of 10 or
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above [36]. Current depressive symptoms score was used
as the outcome measure in our analysis.
Assessment of lifetime depression
We defined adult lifetime depression as self-reported
probable moderate and severe major depression, as
previously used in UK Biobank [37]. Binary measures
of probable moderate and severe major depression
were derived from a touchscreen questionnaire
assessed at UK Biobank Assessment Centres at base-
line [37]. Table 1 demonstrates how (i) a single epi-
sode of probable major depression, (ii) probable
moderate major depression, and (iii) probable recur-
rent severe major depression were defined [37]. We
used lifetime depression as an alternative depression
phenotype (with depressive symptoms score as a
control).
Assessment of covariates
We adjusted for the following covariates: sex, age, ethni-
city, Townsend deprivation index (TDI), BMI, and child-
hood sexual or physical abuse. All covariates were
recorded at recruitment (2006–2010), except childhood
sexual/physical abuse which were retrospectively re-
ported in 2016–2017.
Sex (female or male) was acquired from NHS records
but updated by participants in some cases. Age was
based on self-reported date of birth at recruitment. Age
(years) was calculated by subtracting year of birth from
2017, i.e. the last year in which online mental health
questionnaires were conducted. BMI was calculated as
body weight in kilograms divided by height in meters
squared. BMI measurements at recruitment (2006–2010)
and in 2016–2017 were strongly correlated (beta = 0.94;
SE = < 0.01; p = < 0.001). Age and BMI were used as con-
tinuous measures.
Ethnicity was originally recorded as White, Mixed,
Asian/Asian British, Black/Black British, Chinese, and
Other. Given the relatively homogenous nature of the
sample, we used ethnicity as a binary variable (White or
any other ethnicity).
We included TDI as a proxy for socioeconomic status.
TDI is a continuous measure of material deprivation
which incorporates unemployment, non-car ownership,
non-home ownership, and household overcrowding [38].
These variables are measured in a given area, combined
and standardised to produce an overall score for that
area. Higher scores represent greater deprivation.
Fig. 1 Flow chart showing inclusion of study participants.
*Covariates: sex, age, ethnicity, Townsend deprivation index (proxy
for socioeconomic status), body mass index, and childhood
sexual/physical abuse
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Statistical analysis
All analyses were carried out using R version 3.6.1. Re-
gression models were estimated before and after adjust-
ing for potential covariates. We examined potential sex
differences by: (i) stratifying the sample by sex, and (ii)
adjusting regression models for sex.
Associations with individual depressive symptoms and PHQ-
9 depressive symptoms score
The PHQ-9 current depressive symptoms score distribu-
tion was skewed (skew = 2.4; kurtosis = 7.4) and could
not be normalised via transformation. We therefore used
current depressive symptoms as a measure using a cut-
off score of 10 [34–36] .
Logistic regression was used to calculate odds ratios
(OR) with 95% confidence intervals (CI) for individual de-
pressive symptoms and current depressive symptoms
score. ORs represent the odds of the depressive symptoms
measure for individuals exposed to abuse compared with
unexposed. Holm-Bonferroni P-value correction was per-
formed to correct for multiple testing [39].
To test for interaction with sex, we ran adjusted logis-
tic regression with current depressive symptoms score as
the outcome and included interaction terms with sex for
all of the covariates and exposures listed in Table 2.
Sensitivity analysis: association between childhood sexual/
physical abuse and adult lifetime depression
To examine possible impact of recall bias, we controlled
for current depressive symptoms in logistic regression
models testing associations between sexual/physical
abuse and lifetime depression. In this way we considered
whether reported abuse was associated with later depres-
sion and whether this was altered by considering current
mood i.e. depressive symptoms score.
Results
Characteristics of the sample
The total sample used for analysis (N = 155,223) pre-
dominantly comprised individuals of White ethnicity
(97.2%) and low deprivation (TDI mean = − 1.7; SD =
2.8) (Table 2). Both childhood sexual and physical abuse
were experienced by 1.8% of the sample. Sexual abuse
was almost twice as common in women (11.1%) than
men (5.8%). Physical abuse was more common in men
(8.3%) than women (8.0%). Lifetime depression was
more common in women (24.5%) than in men (15.1%).
Current depressive symptoms score was also higher in
women (mean = 3.0; SD = 3.8) than men (mean = 2.4;
SD = 3.5).
There was evidence of interaction with sex for TDI
(p < 0.01) and BMI (p = 0.01). There was little evidence
of interaction with sex for other variables (age: p = 0.74;
ethnicity: p = 0.58; physical abuse: p = 0.41; sexual abuse:
p = 0.08).
Association between childhood sexual/physical abuse and
adult current depressive symptoms score
In the total sample (N = 151,396), sexual abuse was
associated with increased risk for current depressive
symptoms score after adjusting for potential covari-
ates (adjusted OR = 1.74; 95% CI = 1.63, 1.85)
(Table 3). In sex-stratified analysis, sexual abuse was
associated with current depressive symptoms score
in both men and women (Table 3). ORs were similar
between the sexes.
Physical abuse was also associated with current de-
pressive symptoms score in adulthood after adjusting for
potential covariates (adjusted OR = 2.17; 95% CI = 2.04,
2.31) (Table 4). Physical abuse as a child was associated
with current depressive symptoms score in men and
women (Table 4). ORs were similar between the sexes.
All associations were robust to Holm-Bonferroni P-value
correction for multiple testing (Table S1).
Association between childhood sexual/physical abuse and
adult individual depressive symptoms
In the total sample (N = 151,396), sexual abuse was
associated with all individual depressive symptoms
(Table 3). In women, sexual abuse was most strongly
associated with suicidal behaviours, concentration dif-
ficulties, and psychomotor change, with adjusted ORs
ranging from 1.75 to 2.08 for women (Table 3). In
men, sexual abuse was most strongly associated with
suicidal behaviours, low self-esteem, and psychomotor
Table 1 Derivation of depression variables [37]
Criteria Depression variable Definition based on criteria
1. Ever felt depressed for a whole week
2. Ever disinterested or unenthusiastic for a whole week
3. Only 1 episode
4. ≥ 2 episodes
5. Episode lasted ≥2 weeks
6. Ever seen a GP for nerves, anxiety, tension or depression
7. Ever seen a psychiatrist for nerves, anxiety, tension or
depression
Single episode of probable major depression {(1) AND (3) AND (5) AND [(6) OR
(7)]}
OR
{(2) AND (3) AND (5) AND [(6) OR
(7)]}
Probable recurrent major depression
(moderate)
[(1) OR (2)] AND (4) AND (5) AND
(6)
Probable recurrent major depression (severe) [(1) OR (2)] AND (4) AND (5) AND
(7)
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change, with adjusted ORs ranging from 1.84 to 2.46
(Table 3).
Physical abuse was also associated with all individ-
ual depressive symptoms (Table 4). Physical abuse
was most strongly associated with suicidal behaviours,
psychomotor change, and low self-esteem in women,
with adjusted ORs ranging from 2.06 to 2.94. Physical
abuse was most strongly associated with change in
suicidal behaviours, psychomotor change, and low
mood in men, with adjusted ORs ranging from 2.15
to 3.01 (Table 4).
All associations remained after covariate adjustment
and Holm-Bonferroni P-value correction for multiple
testing (Table S1).
Sensitivity analysis: association between childhood
sexual/physical abuse and adult lifetime depression
In the total sample of participants with data on lifetime
depression (N = 40,829), sexual abuse was associated
with lifetime depression (OR = 2.12; 95% CI = 1.97, 2.29)
(Table 5). Evidence for this association remained after
adjusting for potential covariates including current de-
pressive symptoms score (adjusted OR = 1.58; 95% CI =
1.46, 1.72). In sex-stratified analysis, sexual abuse was as-
sociated with lifetime depression in both men and
women even after adjusting for current depressive symp-
toms score. ORs were similar between the sexes.
In the total sample (N = 40,829), physical abuse was as-
sociated with lifetime depression (OR = 2.00; 95% CI =
1.85, 2.16) (Table 5). Evidence for this association
remained after adjusting for potential covariates includ-
ing current depressive symptoms score (adjusted OR =
1.45; 95% CI = 1.33, 1.58). In sex-stratified analysis, phys-
ical abuse was associated with lifetime depression in
both men and women even after adjusting for current
depressive symptoms score. ORs were similar between
the sexes.
Discussion
The aim of this study was to explore the well-established
relationship between sexual and physical abuse and adult
depression at the symptom level. To our knowledge, this







Difference between sexes (T-test p-value)
Covariatesa
Age (years) – mean (SD) 64.8 (7.7) 64.3 (7.7) 65.4 (7.8) < 0.001
Ethnicity – no. White (%) 150,295 (97.2) 84,750 (97.1) 65,545 (97.2) 0.40
Townsend deprivation index – mean (SD) −1.7 (2.8) − 1.7 (2.8) − 1.8 (2.8) < 0.001
Body mass index (kg/m2) – mean (SD) 26.8 (4.6) 26.3 (4.9) 27.3 (4.0) < 0.001
Lifetime depression – no. (%) 8503 (20.3) 5702 (24.5) 2801 (15.1) < 0.001
Exposureb
Childhood sexual abuse – no. (%) 13,612 (8.8) 9673 (11.1) 3939 (5.8) < 0.001
Childhood physical abuse – no. (%) 12,573 (8.1) 6964 (8.0) 5609 (8.3) 0.02
Both types of abuse – no. (%) 2678 (1.8) 1946 (2.3) 732 (1.1) < 0.001
Outcomeb
Current depressive symptoms score
PHQ-9 0 to 27 – mean (SD) 2.7 (3.7) 3.0 (3.8) 2.4 (3.5) < 0.001
PHQ-9≥ 10 – no. (%) 8627 (5.7) 5454 (6.4) 3173 (4.8) < 0.001
Sleep disturbance – no. (%) 23,364 (15.1) 14,960 (17.1) 8404 (12.4) < 0.001
Fatigue – no. (%) 17,270 (11.1) 10,638 (12.2) 6632 (9.8) < 0.001
Change in appetite/weight – no. (%) 8225 (5.3) 5645 (6.5) 2580 (3.8) < 0.001
Low self-esteem – no. (%) 6616 (4.3) 4156 (4.8) 2460 (3.6) < 0.001
Anhedonia – no. (%) 6074 (3.9) 3445 (3.9) 2629 (3.9) 0.54
Concentration difficulties – no. (%) 5803 (3.7) 3343 (3.8) 2460 (3.6) 0.05
Low mood – no. (%) 5362 (3.5) 3263 (3.7) 2099 (3.1) < 0.001
Psychomotor changes – no. (%) 2176 (1.4) 1244 (1.4) 932 (1.4) 0.44
Suicidal behaviours – no. (%) 1229 (0.8) 678 (0.8) 551 (0.8) 0.41
aCovariates reported at recruitment (2006–2010)
bExposure and outcome measures reported in 2016–2017
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is one of the first studies to consider the effect of child-
hood sexual/physical abuse on multiple depressive symp-
toms in both men and women. Our results indicate
three key findings. First, childhood sexual and physical
abuse were both associated with all depressive symp-
toms. Second, childhood sexual and physical abuse were
particularly strongly associated with suicidal behaviours.
Three, the pattern of association, regarding ORs and ef-
fects on depressive symptoms, was similar between the
sexes.
Recent UK Biobank studies have considered heterogen-
eity within the depression syndrome in its association
with childhood sexual and physical abuse [27–31]. A
cross-sectional study suggested that atypical depression
(classed as hypersomnia and weight gain) is more
strongly associated with sexual and physical abuse than
typical depression [27]. This adversity-related subtype
also exhibited sociodemographic differences; atypical de-
pression was associated with female sex, earlier onset of
illness, and lower income [27]. Moreover, genetic studies
from the UK Biobank indicate that heterogeneity within
the depression syndrome is a function of environmental
exposures, such as childhood adversity [29, 30]. For ex-
ample, genetic contribution to depression appears to be
greater when childhood adversity is present [30]. We
have added to this literature by investigating sexual/phys-
ical abuse, individual depressive symptoms and potential
sex differences.
Our results confirm that environmental factors, such
as childhood sexual/physical abuse, play an important
role in the onset of depressive symptoms [40]. We found
that both childhood sexual and physical abuse were
strongly associated with all depressive symptoms, par-
ticularly suicidal behaviours. Consistent with our find-
ings, an observational study of adolescents found that
70% of participants who had experienced sexual abuse
and physical abuse also experienced suicidal thoughts
[41]. Experiences of childhood sexual/physical abuse
may lead to feelings of entrapment, habituation to pain,
and reduced fear for death which may result in greater
capacity for suicidal behaviours as a means of escape
[19]. A recent study has suggested that adverse social re-
lationships during childhood can also contribute to de-
pressive symptoms including suicidal behaviours [42].
For example, a study of 1277 students reported that vio-
lent treatment of the mother is associated with almost
four-fold increased risk in attempted suicide [43]. Identi-
fying and treating adults and children who have experi-
enced sexual/physical abuse and other forms of adversity
may help prevent the onset of depressive symptoms in-
cluding suicidal behaviours. Adults with depression and
history of abuse often do not respond to combined treat-
ment with anti-depressant medication and psychological
therapy, but could be given more intensive alternative
interventions [12]. Children exposed to abuse could be
screened for symptoms and given appropriate support
Table 3 Odds ratio (95% CI) for the association between childhood sexual abuse and adult depressive outcomes
Outcomea All participants (N = 151,396) Women (N = 85,239) Men (N = 66,157)
Unadjusted Adjustedb Unadjusted Adjustedb Unadjusted Adjustedb



























































































































aIndividual depressive symptoms defined as experiencing symptom more than half the days/nearly every day
bAdjusted for sex (if appropriate), age, ethnicity, Townsend deprivation index, body mass index, and childhood physical abuse
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and therapy [44], which may help to decrease the risk of
future adverse health consequences.
Childhood sexual and physical abuse may become
“biologically embedded” in the body via stress-response
pathways [45, 46]. Hypothalamic-pituitary-adrenal
(HPA) axis dysregulation, leading to high cortisol re-
activity, may contribute to the somatic symptoms of de-
pression. For example, HPA axis dysregulation may
result in changes in appetite/weight via emotional eating
mechanisms that serve to dispel unwanted distress [47].
The psychological consequences of exposure to sexual/
physical abuse may lead to HPA axis dysregulation, in-
flammation, and subsequent psychological depressive
symptoms [45–47]. Inflammation is implicated in
depression [48, 49], and may be particularly relevant in
the context of childhood adversity [50, 51]. For example,
reward sensitivity, a process facilitated by inflammatory
cytokines, is blunted by sexual and physical abuse [46,
52]. These types of abuse have also been associated with
blunted cortisol in children as well as alteration to im-
mune and inflammatory responses and increased risk for
infection [53]. Longitudinal studies that consider the
temporality of sexual/physical abuse, HPA axis dysregu-
lation, inflammation, and depressive symptoms are
required.
We found no evidence that the association between
childhood sexual/physical abuse and adult depressive
symptoms differs between men and women. This is
Table 4 Odds ratio (95% CI) for the association between childhood physical abuse and adult depressive outcomes
Outcomea All participants (N = 151,396) Women (N = 85,239) Men (N = 66,157)
Unadjusted Adjustedb Unadjusted Adjustedb Unadjusted Adjustedb



























































































































aIndividual depressive symptoms defined as experiencing symptom more than half the days/nearly every day
bAdjusted for sex (if appropriate), age, ethnicity, Townsend deprivation index, body mass index, and childhood sexual abuse









Odds ratio (95% CI) for lifetime depression
Unadjusted Adjusted 1a Adjusted 2b
All 40,829 20.3 Sexual abuse 2.12 (1.97, 2.29) 1.77 (1.64, 1.91) 1.58 (1.46, 1.72)
Physical abuse 2.00 (1.85, 2.16) 1.74 (1.60, 1.89) 1.45 (1.33, 1.58)
Women 22,683 24.5 Sexual abuse 2.00 (1.83, 2.18) 1.79 (1.63, 1.96) 1.61 (1.47, 1.77)
Physical abuse 2.03 (1.84, 2.25) 1.71 (1.54, 1.90) 1.45 (1.30, 1.62)
Men 18,146 15.1 Sexual abuse 1.90 (1.64, 2.20) 1.74 (1.50, 2.02) 1.52 (1.30, 1.78)
Physical abuse 2.00 (1.77, 2.28) 1.78 (1.57, 2.03) 1.45 (1.26, 1.66)
aAdjusted for sex (if applicable), age, ethnicity, Townsend deprivation index, body mass index, and sexual/physical abuse as appropriate
bAdditional adjustment for PHQ-9 depressive symptoms score
Chaplin et al. BMC Psychiatry          (2021) 21:248 Page 7 of 10
consistent with the idea that biological sex has no mech-
anistic role other than higher rates of victimisation
among females [24]. Indeed, in our sample childhood
sexual abuse was almost twice as common in women
than in men. Depression has also been reported to affect
women twice as often as men [54]. Consistently, over
50% more women in our sample had lifetime depres-
sion than men. A greater percentage of women in
our sample also experienced sleep disturbance, fa-
tigue, change in appetite/weight, low self-esteem, and
low mood. A recent study suggested that this dispar-
ity in risk for depression between men and women
peaks in adolescence [55], although it is unclear how
much childhood sexual/physical abuse contributes to
this disparity. A study of adolescents reported that fe-
males with a history of sexual/physical abuse were
more depressed than males with a history of sexual/
physical abuse [41]. Conversely, we found that odds
ratios for associations between sexual/physical abuse
and depression were generally larger (although not
significantly) for men than women. It is possible that
covariates explained a greater amount of the associ-
ation between childhood sexual/physical abuse and
depression in women than in men. Alternatively, this
finding might be a type one error.
A key limitation of this study is its cross-sectional
design. A longitudinal approach would have been
helpful to better understand trajectories from child-
hood sexual/physical abuse to depressive symptoms in
adulthood. The nature of UK Biobank data collection
meant this was not possible. Furthermore, the use of
self-reported recall of childhood sexual/physical abuse
by adults could introduce some level of recall bias.
We attempted to minimise the impact of recall bias
by adjusting for current mood. We found that differ-
ential recall of negative events by depressed individ-
uals was not the sole explanation for the association
between sexual/physical abuse and depressive symp-
toms, but other factors could still contribute to bias.
Another limitation is that we did not take into ac-
count the duration, frequency or severity of abuse;
longer periods of abuse may have a more profound
effect on specific depressive symptoms than single
events. In addition, the depressive symptoms assessed
could be part of medical or psychiatric conditions
other than depression. Finally, residual confounding
may still explain the association between sexual/phys-
ical abuse and subsequent depressive symptoms.
Childhood sexual and physical abuse are both robust
risk factors for all depressive symptoms, regardless of
sex. Suicidal behaviours was particularly strongly associ-
ated with these types of abuse. Longitudinal studies with
large sample sizes are required to investigate biopsycho-
social mechanisms affecting the relationship between
childhood sexual/physical abuse and depressive symp-
toms in men and women.
Abbreviations
BMI: body mass index; TDI: Townsend deprivation index; PHQ-9: Patient
Health Questionnaire Nine; OR: odds ratio; CI: confidence interval; DSM-
IV: Diagnostic and Statistical Manual of Mental Disorders fourth edition;
HPA: hypothalamic–pituitary–adrenal; SD: standard deviation
Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12888-021-03207-0.
Additional file 1 Table S1. Corrected P-values for association between
childhood sexual/physical abuse and adult depressive outcomes using
the Holm-Bonferroni Method.
Acknowledgements
We are extremely grateful to all the participants who took part in this study
and the whole UK Biobank team.
Authors’ contributions
Anna Chaplin: concept and study design, data analysis, writing manuscript
first draft and revisions. Peter Jones: revised manuscript, and supervision.
Golam Khandaker: concept and study design, revised manuscript, access to
data, and supervision. All authors contributed to and have approved the final
manuscript.
Funding
This research was funded in whole, or in part, by the Wellcome Trust [grant
number 201486/Z/16/Z]. For the purpose of open access, the author has
applied a CC BY public copyright licence to any Author Accepted Manuscript
version arising from this submission. This work is licensed under a Creative
Commons Attribution 4.0 International License.This report of research
supported in part by the National Institute for Health Research (NIHR)
Applied Research Collaboration East of England expresses the views of the
authors and not necessarily those of the NHS, the NIHR, the Department of
Health and Social Care or other funding bodies.
ABC is supported by the National Institute for Health Research (NIHR) CLAH
RC RCF (MRR73–1795-00000) (https://www.nihr.ac.uk/), NIHR ARC East of
England, the MQ: Transforming Mental Health (Data Science Award; grant
code: MQDS17/40) (https://www.mqmentalhealth.org/home/), and Wolfson
College (https://www.wolfson.cam.ac.uk/). GMK acknowledges funding
support from the Wellcome Trust (grant code: 201486/Z/16/Z) (https://
wellcome.org/), MQ as above, the Medical Research Council (grant code:
MC_PC_17213 and MR/S037675/1) (https://mrc.ukri.org/), and the BMA
Foundation (J Moulton grant 2019) (http://www.bmafoundationmr.org.uk/).
PBJ acknowledges funding from MQ, NIHR ARC East of England and the
Medical Research Council, as above, and from NIHR PGfAR 0616–20003. The
funders had no role in study design, data collection and analysis, decision to
publish, or preparation of the manuscript.
Availability of data and materials
The dataset supporting the conclusions of this article is available on the UK
Biobank website, www.ukbiobank.ac.uk.
Declarations
Ethics approval and consent to participate
The UK Biobank received ethical approval from the National Health Service
National Research Ethics Service (11/NW/0382). Participants provided full




The authors declare that they have no competing interests.
Chaplin et al. BMC Psychiatry          (2021) 21:248 Page 8 of 10
Author details
1Department of Psychiatry, University of Cambridge, Cambridge, UK.
2Cambridgeshire and Peterborough NHS Foundation Trust, Cambridge, UK.
3MRC Integrative Epidemiology Unit, Population Health Sciences, Bristol
Medical School, University of Bristol, Bristol, UK. 4Centre for Academic Mental
Health, Population Health Sciences, Bristol Medical School, University of
Bristol, Bristol, UK. 5Avon and Wiltshire Mental Health Partnership NHS Trust,
Bristol, UK.
Received: 26 January 2021 Accepted: 7 April 2021
References
1. Kessler RC, McLaughlin KA, Green JG, Gruber MJ, Sampson NA, Zaslavsky
AM, et al. Childhood adversities and adult psychopathology in the WHO
world mental health surveys. Br J Psychiatry. 2010 Nov;197(5):378–85.
https://doi.org/10.1192/bjp.bp.110.080499.
2. Li M, D’Arcy C, Meng X. Maltreatment in childhood substantially increases
the risk of adult depression and anxiety in prospective cohort studies:
systematic review, meta-analysis, and proportional attributable fractions.
Psychol Med. 2016 Mar;46(4):717–30. https://doi.org/10.1017/S003329171
5002743.
3. Gardner MJ, Thomas HJ, Erskine HE. The association between five forms of
child maltreatment and depressive and anxiety disorders: a systematic
review and meta-analysis. Child Abuse Negl. 2019 Jul 30;96:104082. https://
doi.org/10.1016/j.chiabu.2019.104082.
4. Mandelli L, Petrelli C, Serretti A. The role of specific early trauma in adult
depression: a meta-analysis of published literature. Childhood trauma and
adult depression. Eur Psychiatry. 2015 Sep;30(6):665–80. https://doi.org/10.1
016/j.eurpsy.2015.04.007.
5. Norman RE, Byambaa M, De R, Butchart A, Scott J, Vos T. The long-term
health consequences of child physical abuse, emotional abuse, and neglect:
a systematic review and meta-analysis. PLoS Med. 2012;9(11):e1001349.
https://doi.org/10.1371/journal.pmed.1001349.
6. Stoltenborgh M, van IJzendoorn MH, Euser EM, Bakermans-Kranenburg MJ.
A global perspective on child sexual abuse: meta-analysis of prevalence
around the world. Child Maltreat. 2011 May 1;16(2):79–101. https://doi.org/1
0.1177/1077559511403920.
7. Blanco L, Nydegger LA, Camarillo G, Trinidad DR, Schramm E, Ames SL.
Neurological changes in brain structure and functions among individuals
with a history of childhood sexual abuse: a review. Neurosci Biobehav Rev.
2015 Oct;57:63–9. https://doi.org/10.1016/j.neubiorev.2015.07.013.
8. Liu RT. Childhood adversities and depression in adulthood: current findings
and future directions. Clin Psychol Publ Div Clin Psychol Am Psychol Assoc.
2017 Jun;24(2):140–53.
9. Kim JS, Lee S-H. Influence of interactions between genes and childhood
trauma on refractoriness in psychiatric disorders. Prog
Neuropsychopharmacol Biol Psychiatry. 2016;70:162–9.
10. Heim C, Shugart M, Craighead WE, Nemeroff CB. Neurobiological and
psychiatric consequences of child abuse and neglect. Dev Psychobiol. 2010
Nov;52(7):671–90. https://doi.org/10.1002/dev.20494.
11. Lindert J, von Ehrenstein OS, Grashow R, Gal G, Braehler E, Weisskopf MG.
Sexual and physical abuse in childhood is associated with depression and
anxiety over the life course: systematic review and meta-analysis. Int J Public
Health. 2014 Apr;59(2):359–72. https://doi.org/10.1007/s00038-013-0519-5.
12. Nanni V, Uher R, Danese A. Childhood maltreatment predicts unfavorable
course of illness and treatment outcome in depression: a meta-analysis. Am
J Psychiatry. 2012 Feb 1;169(2):141–51. https://doi.org/10.1176/appi.ajp.2
011.11020335.
13. Sheikh M. Childhood adversities and chronic conditions: examination of
mediators, recall bias and age at diagnosis. Int J Public Health. 2018;63(2):
181–92. https://doi.org/10.1007/s00038-017-1021-2.
14. Wielaard I, Stek ML, Comijs HC, Rhebergen D. Reliability of retrospective
reports on childhood abuse and its determinants in older adults during a 6-
year follow-up. J Psychiatr Res. 2018 Oct 1;105:9–16. https://doi.org/10.1016/
j.jpsychires.2018.08.009.
15. Sarchiapone M, Carli V, Cuomo C, Roy A. Childhood trauma and suicide
attempts in patients with unipolar depression. Depress Anxiety. 2007;24(4):
268–72. https://doi.org/10.1002/da.20243.
16. Tunnard C, Rane LJ, Wooderson SC, Markopoulou K, Poon L, Fekadu A, et al.
The impact of childhood adversity on suicidality and clinical course in
treatment-resistant depression. J Affect Disord. 2014 Jan;152–154:122–30.
17. Klomek AB, Sourander A, Niemelä S, Kumpulainen K, Piha J, Tamminen T, et al.
Childhood bullying behaviors as a risk for suicide attempts and completed suicides:
a population-based birth cohort study. J Am Acad Child Adolesc Psychiatry. 2009
Mar 1;48(3):254–61. https://doi.org/10.1097/CHI.0b013e318196b91f.
18. Joiner TE, Sachs-Ericsson NJ, Wingate LR, Brown JS, Anestis MD, Selby EA.
Childhood physical and sexual abuse and lifetime number of suicide
attempts: a persistent and theoretically important relationship. Behav Res
Ther. 2007 Mar 1;45(3):539–47. https://doi.org/10.1016/j.brat.2006.04.007.
19. Angelakis I, Gillespie EL, Panagioti M. Childhood maltreatment and adult
suicidality: a comprehensive systematic review with meta-analysis. Psychol
Med. 2019 May;49(7):1057–78. https://doi.org/10.1017/S0033291718003823.
20. Angelakis I, Austin JL, Gooding P. Association of Childhood Maltreatment
with Suicide Behaviors among Young People: a systematic review and
meta-analysis. JAMA Netw Open. 2020 Aug 3;3(8):e2012563. https://doi.
org/10.1001/jamanetworkopen.2020.12563.
21. Stein JA, Leslie MB, Nyamathi A. Relative contributions of parent substance
use and childhood maltreatment to chronic homelessness, depression, and
substance abuse problems among homeless women: mediating roles of
self-esteem and abuse in adulthood. Child Abuse Negl. 2002 Oct 1;26(10):
1011–27. https://doi.org/10.1016/S0145-2134(02)00382-4.
22. Levitan RD, Parikh SV, Lesage AD, Hegadoren KM, Adams M, Kennedy SH, et al.
Major depression in individuals with a history of childhood physical or sexual
abuse: relationship to Neurovegetative features, mania, and gender. Am J
Psychiatry. 1998 Dec 1;155(12):1746–52. https://doi.org/10.1176/ajp.155.12.1746.
23. Nolen-Hoeksema S. Gender differences in depression. Curr Dir Psychol Sci.
2001 Oct 1;10(5):173–6. https://doi.org/10.1111/1467-8721.00142.
24. Gallo EAG, Munhoz TN. Loret de Mola C, Murray J. gender differences in the
effects of childhood maltreatment on adult depression and anxiety: a
systematic review and meta-analysis. Child Abuse Negl. 2018;79:107–14.
https://doi.org/10.1016/j.chiabu.2018.01.003.
25. Tiwari A, Gonzalez A. Biological alterations affecting risk of adult
psychopathology following childhood trauma: a review of sex differences.
Clin Psychol Rev. 2018;66:69–79. https://doi.org/10.1016/j.cpr.2018.01.006.
26. Klein SL, Flanagan KL. Sex differences in immune responses. Nat Rev
Immunol. 2016 Oct;16(10):626–38. https://doi.org/10.1038/nri.2016.90.
27. Brailean A. Link to external site this link will open in a new window, Curtis J, Davis
K, Dregan a, Hotopf M. characteristics, comorbidities, and correlates of atypical
depression: evidence from the UK biobank mental health survey. Psychol Med.
2020 May;50(7):1129–38. https://doi.org/10.1017/S0033291719001004.
28. Ho FK, Celis-Morales C, Gray SR, Petermann-Rocha F, Lyall D, Mackay D, et al.
Child maltreatment and cardiovascular disease: quantifying mediation
pathways using UK biobank. BMC Med. 2020 Jun 12;18(1):143. https://doi.
org/10.1186/s12916-020-01603-z.
29. Coleman JRI, Purves KL, Davis KAS, Rayner C, Choi SW, Hübel C, et al.
Genome-wide gene-environment analyses of depression and reported
lifetime traumatic experiences in UK Biobank. bioRxiv. 2018;16:247353.
30. Coleman JRI, Peyrot WJ, Purves KL, Davis KAS, Rayner C, Choi SW, et al.
Genome-wide gene-environment analyses of major depressive disorder and
reported lifetime traumatic experiences in UK biobank. Mol Psychiatry. 2020
Jul;25(7):1430–46. https://doi.org/10.1038/s41380-019-0546-6.
31. Peterson RE, Cai N, Dahl AW, Bigdeli TB, Edwards AC, Webb BT, et al.
Molecular genetic analysis subdivided by adversity exposure suggests
etiologic heterogeneity in major depression. Am J Psychiatry. 2018 Mar 2;
175(6):545–54. https://doi.org/10.1176/appi.ajp.2017.17060621.
32. Sudlow C, Gallacher J, Allen N, Beral V, Burton P, Danesh J, et al. UK
biobank: an open access resource for identifying the causes of a wide range
of complex diseases of middle and old age. PLoS Med. 2015 Mar;12(3):
e1001779. https://doi.org/10.1371/journal.pmed.1001779.
33. Gläsmer H, Schulz A, Häuser W, Freyberger HJ, Brähler E, Grabe HJ. The
childhood trauma screener (CTS) - development and validation of cut-off-
scores for classificatory diagnostics. Psychiatr Prax. 2013 Apr 5;40(4):220–6.
34. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression
severity measure. J Gen Intern Med. 2001 Sep;16(9):606–13. https://doi.org/1
0.1046/j.1525-1497.2001.016009606.x.
35. Manea L, Gilbody S, McMillan D. Optimal cut-off score for diagnosing depression
with the patient health questionnaire (PHQ-9): a meta-analysis. CMAJ Can Med
Assoc J. 2012 Feb 21;184(3):E191–6. https://doi.org/10.1503/cmaj.110829.
Chaplin et al. BMC Psychiatry          (2021) 21:248 Page 9 of 10
36. Levis B, Benedetti A, Thombs BD. Accuracy of Patient Health Questionnaire-
9 (PHQ-9) for screening to detect major depression: individual participant
data meta-analysis. BMJ [Internet]. 2019 9 [cited 2020 Oct 26];365. Available
from: https://www.bmj.com/content/365/bmj.l1476
37. Smith DJ, Nicholl BI, Cullen B, Martin D, Ul-Haq Z, Evans J, et al. Prevalence
and characteristics of probable major depression and bipolar disorder
within UK biobank: cross-sectional study of 172,751 participants. PLoS One.
2013 Nov 25;8(11):e75362. https://doi.org/10.1371/journal.pone.0075362.
38. Townsend P, Phillimore P, Beattie A. Health and deprivation. Nurs Stand.
1988;2(17):34.
39. Holm S. A simple sequentially Rejective multiple test procedure. Scand J
Stat. 1979;6(2):65–70.
40. Howard DM, Adams MJ, Clarke T-K, Hafferty JD, Gibson J, Shirali M, et al.
Genome-wide meta-analysis of depression identifies 102 independent
variants and highlights the importance of the prefrontal brain regions. Nat
Neurosci. 2019 Mar;22(3):343–52. https://doi.org/10.1038/s41593-018-0326-7.
41. Danielson CK, de Arellano MA, Kilpatrick DG, Saunders BE, Resnick HS. Child
maltreatment in depressed adolescents: differences in symptomatology
based on history of abuse. Child Maltreat. 2005 Feb 1;10(1):37–48. https://
doi.org/10.1177/1077559504271630.
42. Angelakis I, Gooding P. A novel tool showing that perceptions of adverse
social relationships in childhood were linked with mental health problems
and suicidal experiences: validation of the English version of the history of
social punishment (HoSP) scale. Psychiatry Res. 2020 Jan 25;285:112807.
https://doi.org/10.1016/j.psychres.2020.112807.
43. Raleva M. Early life stress: a key link between childhood adversity and risk of
attempting suicide. Psychiatr Danub. 2018 Sep;30(Suppl 6):341–7.
44. Wethington HR, Hahn RA, Fuqua-Whitley DS, Sipe TA, Crosby AE, Johnson
RL, et al. The effectiveness of interventions to reduce psychological harm
from traumatic events among children and adolescents: a systematic
review. Am J Prev Med. 2008 Sep 1;35(3):287–313. https://doi.org/10.1016/j.a
mepre.2008.06.024.
45. Berens AE, Jensen SKG, Nelson CA. Biological embedding of childhood
adversity: from physiological mechanisms to clinical implications. BMC Med.
2017 Jul 20;15(1):135. https://doi.org/10.1186/s12916-017-0895-4.
46. Dantzer R, O’Connor JC, Freund GG, Johnson RW, Kelley KW. From inflammation
to sickness and depression: when the immune system subjugates the brain. Nat
Rev Neurosci. 2008 Jan;9(1):46–56. https://doi.org/10.1038/nrn2297.
47. Yau YHC, Potenza MN. Stress and eating behaviors. Minerva Endocrinol.
2013 Sep;38(3):255–67.
48. Chiang JJ, Bower JE, Irwin MR, Taylor SE, Fuligni AJ. Adiposity moderates
links from early adversity and depressive symptoms to inflammatory
reactivity to acute stress during late adolescence. Brain Behav Immun. 2017
Nov;66:146–55. https://doi.org/10.1016/j.bbi.2017.06.015.
49. Miller AH, Raison CL. The role of inflammation in depression: from
evolutionary imperative to modern treatment target. Nat Rev Immunol.
2016 Jan;16(1):22–34. https://doi.org/10.1038/nri.2015.5.
50. Danese A, Moffitt TE, Pariante CM, Ambler A, Poulton R, Caspi A. Elevated
inflammation levels in depressed adults with a history of childhood
maltreatment. Arch Gen Psychiatry. 2008;65(4):409–15. https://doi.org/10.1
001/archpsyc.65.4.409.
51. Danese A, Pariante CM, Caspi A, Taylor A, Poulton R. Childhood
maltreatment predicts adult inflammation in a life-course study. Proc Natl
Acad Sci. 2007;104(4):1319–24. https://doi.org/10.1073/pnas.0610362104.
52. Miller AH, Maletic V, Raison CL. Inflammation and its discontents: the role of
cytokines in the pathophysiology of major depression. Biol Psychiatry. 2009;
65(9):732–41. https://doi.org/10.1016/j.biopsych.2008.11.029.
53. Oh DL, Jerman P, Silvério Marques S, Koita K, Purewal Boparai SK, Burke
Harris N, et al. Systematic review of pediatric health outcomes associated
with childhood adversity. BMC Pediatr. 2018;18(1):83. https://doi.org/10.11
86/s12887-018-1037-7.
54. World Health Organization. The global burden of disease: 2004 update.
Glob Burd Dis 2004 Update [Internet]. 2008 [cited 2021 Jan 21]; Available
from: https://www.cabdirect.org/cabdirect/abstract/20093115581
55. Salk RH, Hyde JS, Abramson LY. Gender differences in depression in
representative National Samples: meta-analyses of diagnoses and symptoms.
Psychol Bull. 2017;143(8):783–822. https://doi.org/10.1037/bul0000102.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Chaplin et al. BMC Psychiatry          (2021) 21:248 Page 10 of 10
